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Abstract: In this paper, an updated map of the distribution of Solidago ×niederederi, a natural hybrid 
between S. canadensis and S. virgaurea, in Poland is presented using the ATPOL cartogram method. A 
compiled list of 55 localities of the hybrid within 40 cartogram units (10-km squares) is provided and 
its negative impact on S. virgaurea is highlighted.  
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Introduction 
 
Solidago ×niederederi Khek (Asteraceae), a natural hybrid between North American  
S. canadensis L. s. l. and European S. virgaurea L. s. str., was described from Austria at the be-
ginning of the 20th century (Khek 1905, Pliszko 2015a, Pliszko & Zalewska-Gałosz 2016). 
Nowadays, it is known from a dozen countries in Europe, including Austria, Italy, the United 
Kingdom, Denmark, Sweden, Norway, Germany, Poland, Lithuania, Latvia, and Russia (Nilsson 
1976, Burton 1980, Sunding 1989, Mayorov et al. 2012, Pliszko 2013, Stace et al. 2015, Gudžinskas 
& Petrulaitis 2016, Karpavičienė & Radušienė 2016, Pagitz 2016, Pliszko & Zalewska-Gałosz 
2016). As a hybrid between alien and native species, it should be treated as alien taxon in Europe, 
according to Pyšek et al. (2004). Solidago ×niederederi is a perennial plant morphologically more 
or less intermediate between its parental species (Nilsson 1976, Pliszko 2013, Gudžinskas & 
Žalneravičius 2016, Karpavičienė & Radušienė 2016). It forms characteristic clonal clusters of 
shoots (generative and vegetative ramets) similar to those found in S. canadensis and S. virgau-rea. 
However, there is no evidence that the hybrid (at least the F1 generation) produces long rhizomes 
typical of S. canadensis (Pliszko & Kostrakiewicz-Gierałt 2017). Nevertheless, the hybrid is able 
to produce numerous generative ramets and viable seedlings (F2 generation) as a part of its 
naturalization strategy (Pliszko & Kostrakiewicz-Gierałt 2017). In this respect, it should be pointed 
out that S. ×niederederi spreads by wind-dispersed achenes, however, the seed-set in the hybrid is 
limited by its reduced pollen viability (Migdałek et al. 2014, Karpavičienė & Radušienė 2016). 
Solidago ×niederederi usually occurs in disturbed areas where S. canadensis and S. virgaurea share 
the habitats. It is found on abandoned fields, roadside verges and slopes, railway embankments, in 
disused quarries and tree plantations, often close to both parental species (Nilsson 1976, Pliszko 
2013, Stace et al. 2015, Gudžinskas & Petrulaitis 2016, Pliszko & Zając 2016, Pliszko & 
Kostrakiewicz-Gierałt 2017).  
The first record of S. ×niederederi in Poland was provided by Rostański (1971) who identified 
it among the herbarium materials (one specimen) collected by Ambrożewska in Drohiczyn, 
Podlaskie Province, in 1957. This specimen is deposited at the Herbarium of the Faculty of Biology 
of the University of Warsaw (WA0000035527!). Up to 2016, more than 40 localities of the hybrid 
have been registered in the north-eastern, central, western, and southern parts of the country (Pliszko 
2013, 2015b, Pliszko & Zając 2016, Jaźwa et al. 2018, Pliszko & Kostrakiewicz-Gierałt 2017). 
However, not all of them were presented in reference to the ATPOL cartogram grid (Zając 1978). 
The aim of this study is to update the distribution of S. ×niederederi in Poland, with new 
unpublished records, using the ATPOL cartogram method. 
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Material and methods 
 
New records of Solidago ×niederederi were obtained during field surveys conducted in 2014-2017. Published 
data on the occurrence of the hybrid in Poland were also included (Rostański 1971, Pliszko 2013, 2015b, Pliszko 
& Zając 2016, and Jaźwa et al. 2018). Identification of S. ×niederederi followed morphological features given by 
Nilsson (1976) and Gudžinskas & Žalneravičius (2016). Distribution map was prepared based on the ATPOL 
cartogram method (Zając 1978), involving 10-km square as a basic cartogram unit. Localities were revised using 
the Online ATPOL grid (Komsta 2016, www.komsta.net/atpol). Voucher specimens of S. ×niederederi are 
deposited in the Herbarium of the Institute of Botany of the Jagiellonian University in Kraków (KRA), the 
Herbarium of the Department of Biology and Environment Protection of the Nicolaus Copernicus University in 
Toruń (TRN), and the Herbarium of the Białowieża Geobotanical Station of the University of Warsaw (BSG), as 
well as in one private herbarium collection. 
 
Results 
 
In this study, distribution of Solidago ×niederederi in Poland is updated with 10 new 
localities which are situated within seven new cartogram units (10-km squares) and three known 
cartogram units (10-km squares) of the ATPOL grid. Currently, the hybrid is known from 55 
localities situated within 40 cartogram units (10-km squares) of the ATPOL grid (Fig. 1). 
Moreover, it occurs mostly on abandoned fields (Fig. 2) and its known localities are 
concentrated in the north-eastern and southern parts of the country (Fig. 1). Solidago 
×niederederi is a new taxon in the flora of the Toruń Basin and Bielsk Plain.  
Explanations: The list concerns new and known records of the hybrid in Poland and is 
arranged by the ATPOL cartogram codes (capital letters indicate 100-km squares, numbers 
indicate 10-km squares). The cartogram units (10-km squares) in which the hybrid has been 
recorded for the first time are indicated with bold. The list includes the name of the locality, 
type of habitat, date of collection, name of collector, and an acronym of the herbarium in which 
the voucher specimens are deposited. Localities situated within the same cartogram unit are 
separated by a semicolon.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 1: An updated distribution map of Solidago ×niederederi in Poland using the ATPOL cartogram grid (red dots 
indicate cartogram units in which the hybrid has been recorded for the first time, black dots indicate cartogram 
units in which the hybrid has been previously recorded).
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Fig 2: Solidago ×niederederi on an abandoned field near Suwałki, NE Poland (photo by A. Pliszko, 18 Aug 2014). 
 
 
List of new records: 
 
DC30 – Toruń Czerniewice, disused gravel pit in pine forest, 29 Sep 2017, leg. L. Rutkowski, TRN. 
DF58 – between Zelków and Wierzchowie, abandoned fields, 8 Sep 2017, leg. A. Pliszko, KRA. 
DF98 – Sułkowice, abandoned fields, 7 Oct 2017, leg. A. Pliszko, KRA. 
EE64 – Kostomłoty Pierwsze, edge of abandoned fields near scrubs, 25 Sep 2014, leg. G. Łazarski, KRA. 
FB08 – Suwałki near Okuniowiec, abandoned fields, 29 Jul 2017, leg. A. Pliszko, KRA. 
FB45 – Ełk, ruderal ground near railway track, 27 Jul 2017, leg. A. Pliszko, KRA. 
FD07 – Rudniki near Repki, abandoned field, 11 Sep 2016, leg. P. Kalinowski, private collection (locality destroyed in 
2017 by the resumption of agricultural land use). 
FD08 – Ruska Strona near Korczew, long-abandoned meadow, 23 Aug 2016, 1 Sep 2017, leg. P. Kalinowski, private 
collection. 
GC44 – Skupowo, abandoned field, 31 Aug 2017, leg. W. Adamowski, BSG. 
GC65 – Białowieża Clearing, abandoned fields, 8 Sep 2016, 13 Sep 2016, leg. W. Adamowski, BSG. 
 
 
List of known records: 
 
BC98 – Poznań near Nad Różanym Potokiem Street, abandoned field, 10 Sep 2015, leg. A. Pliszko, KRA; Poznań near 
Umultowska Street, ruderal ground, 10 Sep 2015, leg. A. Pliszko, KRA. 
DF38 – near Wolbrom, abandoned field, 13 Sep 2015, leg. A. Pliszko, KRA; Podchybie, abandoned field, 9 Sep 2016, 
leg. A. Pliszko, KRA. 
DF47 – Kogutek, tree plantation, 30 Aug 2014, leg. A. Pliszko, KRA. 
DF48 – Zadroże, abandoned field, 26 Aug 2015, leg. A. Pliszko, KRA. 
DF58 – Czajowice, abandoned field, 29 Aug 2014, leg. A. Pliszko, KRA. 
256 
 
DF67 – Wrzosy, abandoned field, 15 Sep 2013, leg. A. Pliszko, KRA; Rudno, abandoned field, 11 Sep 2016, leg. A. 
Pliszko, KRA. 
DF69 – Kraków, disused limestone quarry, 24 Aug 2013, leg. A. Pliszko, KRA. 
DF88 – Izdebnik, abandoned field, 29 Aug 2013, leg. A. Pliszko, KRA; Lanckorona near Izdebnik, abandoned field, 22 
Aug 2015, leg. A. Pliszko, KRA. 
DF89 – Głogoczów, abandoned field, 7 Sep 2013, leg. A. Pliszko, KRA. 
DF96 – Tarnawska Góra near Śleszowice, abandoned field, 3 Oct 2013, leg. A. Pliszko, KRA. 
DF98 – near Jasienice and Harbutowice, abandoned field, 3 Oct 2013, leg. A. Pliszko, KRA; Harbutowice near 
Sułkowice, abandoned field, 30 Sep 2015, leg. A. Pliszko, KRA; Palcza, abandoned fields, 1 Oct 2016, leg. A. 
Pliszko, KRA. 
DG07 – Budzów near Jachówka, abandoned field, 30 Sep 2014, leg. A. Pliszko, KRA. 
EA94 – Wysieka, abandoned field near pine forest, 17 Aug 2013, leg. A. Pliszko, KRA. 
ED36 – Warszawa Jeziorki, abandoned field, 16 Sep 2014, leg. A. Pliszko, KRA. 
ED46 – Zalesie Górne near Łbiska, abandoned fields, 17 Sep 2014, leg. A. Pliszko, KRA. 
EE74 – Kielce, abandoned field, 5 Sep 2015, leg. A. Pliszko, KRA. 
EF20 – Podleśna Wola, roadside slope, 24 Sep 2016, leg. A. Pliszko, KRA; near Podleśna Wola, abandoned field, 24 
Sep 2016, leg. A. Pliszko, KRA. 
EF21 – near Książ Wielki and Podbrzezie, tree plantation, 12 Sep 2015, leg. A. Pliszko, KRA. 
EF30 – Miechów, balk between abandoned field and arable field, 21 Sep 2014, leg. A. Pliszko, KRA. 
EF40 – near Januszowice and Lipna Wola, abandoned fields, 19 Sep 2014, leg. A. Pliszko, KRA. 
EF72 – Łapczyca, abandoned field, 13 Sep 2014, leg. A. Pliszko, KRA. 
FA84 – Gołdap, abandoned field, 6 Aug 2015, leg. A. Pliszko, KRA. 
FA85 – Ostrowo near Pluszkiejmy, roadside slope and arable field with a grass-legume mixture, 7 Sep 2014, leg. A. 
Pliszko, KRA; near Kociołki, abandoned fields, 7 Sep 2014, leg. A. Pliszko, KRA. 
FA95 – Górne, abandoned field, 27 Aug 2016, leg. A. Pliszko, KRA. 
FB06 – Mieruniszki, edge of tree plantation, 17 Aug 2011, leg. A. Pliszko, KRA; Bakałarzewo, abandoned field near 
allotments, 19 Aug 2014, leg. A. Pliszko, KRA; Las Garbaski, forest clearing, 24 Aug 2016, leg. A. Pliszko, KRA. 
FB07 – Taciewo, abandoned field, 21 Aug 2014, leg. A. Pliszko, KRA. 
FB08 – Suwałki near Czarnoziem, abandoned fields, 2 Sep 2014, leg. A. Pliszko, KRA; Suwałki near Kuków and Bród 
Mały, abandoned fields, 17 Aug 2015, leg. A. Pliszko, KRA. 
FB15 – Pieńki near Możne, roadside ditch, 25 Aug 2016, leg. A. Pliszko, KRA. 
FB16 – near Dąbrowskie Osada, roadside ditch, 1 Aug 2015, leg. A. Pliszko, KRA; Możne near Olecko, abandoned 
fields and tree plantation, 13 Aug 2015, leg. A. Pliszko, KRA. 
FB17 – Kotowina near Karasiewo, abandoned field, 19 Aug 2014, leg. A. Pliszko, KRA. 
FB18 – Suwałki, abandoned field, 18 Aug 2014, leg. A. Pliszko, KRA. 
FB39 – Augustów, railway embankment near the edge of pine forest, 18 Aug 2015, leg. A. Pliszko, KRA.  
FC97 – Drohiczyn, dry, sunny slope, 20 Aug 1957, leg. M. Ambrożewska, WA. 
 
 
 
Discussion 
 
Distribution of natural hybrids between alien and native vascular plant species is poorly 
recognized in Poland (Pliszko 2015b). Unfortunately, the hybrids are easily overlooked during 
field surveys due to close resemblance to their parental species (Preston & Pearman 2015). 
Nevertheless, biological recording of hybrids between alien and native species is useful for 
classification of alien species (Blackburn et al. 2014). Solidago ×niederederi is one of the best-
documented hybrids between alien and native plant species occurring in Poland (Pliszko 2015b, 
Pliszko & Zalewska-Gałosz 2016, Pliszko & Kostrakiewicz-Gierałt 2017). It should be pointed 
out that the occurrence of S. ×niederederi reflects the ongoing invasion of S. canadensis. It is 
clearly noticeable in the north-eastern part of the country, especially on the outskirts of small 
towns such as Suwałki and Gołdap, where S. canadensis exponentially colonized numerous 
abandoned fields and ruderal ground during the last 10 years.  
The first stand of S. ×niederederi in Toruń, north-central Poland, was discovered in 2012 
(Rutkowski 2017). Initially, the hybrid was identified as S. ×snarskisii Gudžinskas & Žalnera-
vičius, a hybrid between S. gigantea Aiton and S. virgaurea (Gudžinskas & Žalneravičius 
2016), due to the co-occurrence of S. gigantea and S. virgaurea and absence of S. canadensis 
at the site occupied. Nevertheless, a critical revision on herbarium specimens of the hybrid from 
the above-mentioned locality revealed the identity of S. ×niederederi. It is commonly known 
that plant hybrids usually occur together with their parental species (Preston & Pearman 2015, 
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Stace et al. 2015). However, there are a few localities in Poland where S. ×niederederi was 
found without or only with one of its parental species. On the other hand, the presence of S. 
×snarskisii in Poland is still likely since S. gigantea co-occurs with S. virgaurea in many regions 
of the country (Zając & Zając 2001). 
Considering the predicted distribution of S. ×niederederi in Poland (Pliszko & Zając 2016, 
Jaźwa et al. 2018) and newly presented records we surmised that the hybrid is commonly 
distributed throughout the country wherever its parental species occur in close proximity to 
each other. Similar assumptions were made on hybrid distribution in Austria (Pagitz 2016) and 
Lithuania (Gudžinskas & Žalneravičius 2016, Karpavičienė & Radušienė 2016). However, 
further studies on hybrid occurrence in Poland are needed. In this respect, we recommend 
investigating abandoned fields and other habitats abundantly occupied by S. canadensis and  
S. virgaurea. It is also worth mentioning that as an established alien spreading by wind-
dispersed achenes (Pliszko & Kostrakiewicz-Gierałt 2017), S. ×niederederi may become an 
invasive species in the future. According to Pagitz (2016), due to its self-incompatibility, the 
hybrid can pose a threat to native S. virgaurea by introgressive hybridization. Moreover, it 
seems to be a strong competitor for insect pollinators (Pagitz 2016). In conclusion, we hope 
that botanists and ecologists will pay a lot more attention to the occurrence and negative impacts 
of S. ×niederederi. 
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